Negative regulation of the P0 gene in Schwann cells: suppression of P0 mRNA and protein induction in cultured Schwann cells by FGF2 and TGF beta 1, TGF beta 2 and TGF beta 3.
During the development of peripheral nerves, Schwann cells are induced to form myelin sheaths round the larger axons. This process involves a complex series of events and the nature of the molecular signals that regulate and control myelin formation in Schwann cells is not well understood. Our previous experiments on rat Schwann cells in vitro, using serum-free defined medium, showed that a myelin-related protein phenotype could be induced in early postnatal Schwann cells in culture by elevation of intracellular cyclic AMP levels in the absence of growth factors, conditions under which the cells are not dividing. Cells with this phenotype expressed the major myelin glycoprotein P0 and expression of p75 NGF receptor, N-CAM, GFAP and A5E3 proteins was down-regulated. These changes are all characteristics associated with myelination in vivo. In contrast, when cyclic AMP levels were elevated in the presence of serum, suppression of cyclic AMP-induced differentiation resulted and DNA synthesis was induced. In this paper, we have used this model system and extended our analysis to explore the relationship between defined growth factors and suppression of myelination. We have used pure recombinant growth factors normally present in peripheral nerves, i.e. FGF1 and FGF2 and TGF beta 1, TGF beta 2, and TGF beta 3 and shown that, like serum, they can strongly suppress the forskolin-mediated induction of the P0 gene, both at the level of mRNA and protein synthesis. For both growth factor families, the suppression of P0 gene expression is dose-dependent and takes place in serum-starved cells that are mitotically quiescent. In the case of FGF2, however, even more complete suppression is obtained when the cells are simultaneously allowed to enter the cell cycle by inclusion of high concentrations of insulin in the culture medium. The present results raise the possibility that, in addition to the positive axonal signals that are usually envisaged to control the onset of myelination, growth factors present in the nerve may exert negative regulatory signals during development and thus help control the time of onset and the rate of myelination in peripheral nerves.